Integrated design and smart manufacturing
Over the past 20 years, the growing and intensive development of information technology in manufacturing industry has led to a significant change of methods and tools supporting the factories of future. Integrated Design and Smart Manufacturing approaches transform traditional factories' interest from cost operations into added-values operations in which progressive business processes will strategically invest in so as to increase their competitiveness.
Integrated Design allows merging expertise and skills of project team members and also all product data enabled by intensive use of information technology backbone such as computer-aided x, computer supported cooperative work, product lifecycle management, and virtual reality. Smart Manufacturing allows reconsidering the organization and management of production systems based on agile and intelligent operations, rapid prototyping and advanced machining, green production, and extended enterprise technologies.
Facing all these industrial challenges, academics have to specify and develop new methods and tools supporting the production systems changing by improving knowledge management and added-value increasing in product and process development. The proposed special issue on Integrated Design and Smart Manufacturing presents papers focusing on key scientific and technological fields that are very hot topics for researchers. These topics are grouped and covered hereafter-mentioned subjects: innovative and concurrent design, knowledge modeling and management, mechatronics and multidisciplinary engineering, agile and flexible manufacturing, intelligent process development and advanced production management, digital factory, and enterprise modeling.
Having publicized a call for paper for this timely important research area, the Guest Editors have received a large number of relevant papers. After an extensive review of the received papers by international experts and a careful selection based on these reviews, the Guest Editors of this special issue are delighted to present seven timely papers selected and modified for the special issue. These papers address a wide range of topics in collaborative product development. They can, however, be categorized and have been grouped into the following two main sections to highlight two important research areas: integrated design and concurrent engineering on the one hand and smart manufacturing and digital factory on the other.
In the first section dealing with integrated design and concurrent engineering, J. Daaboul, C. Da Cunta, J. Le Duigou, B. Novak, and A. Bernard propose an integrated design method for mass customization. This method is based on simultaneously evaluating the impact of these two decision-making focusing on product differentiation on the one hand and on customerorder decoupling on the other hand. According to the combined perspectives of enterprise and customer value, the method uses the modeling and simulation of value networks. Regarding concurrent engineering and integrated design challenges, A. Zouari, M. Tollenaere, H. Ben Bacha, and A. Maalej present a research work which consists in structuring the knowledge models during the product development process. The aim of this work is to dynamically build a project library that traces the history of product development process and capitalizes knowledge related to the designed product. To reach this aim, authors studied the domain of knowledge versioning and the aggregation mechanisms after technical changes made by design team members. J. Mongin, J.F. Boujut, F. Pourroy, and G. Poussier introduce a framework for modeling the knowledge transfer. The proposed framework has been developed regarding the increasing complexity of design tasks that leads the needs of intensive collaboration and knowledge sharing within distributed design teams. This makes designers use systems such as knowledge management systems to reach their goal. In their paper, authors investigate the improvement of the use of knowledge management systems by defining a framework for modeling knowledge transfer. Finally, the paper of A. Reysset, M. Budinger, and J.C. Maref ocuses on sizing procedures used during the preliminary optimal design of physical parts of mechatronic systems. These procedures are based on a two-level approach considering both system and component layers: the representation of the two layers by the use of algebraic equations directly or by the use of metamodeling techniques. Constraints network and graphs theory are applied on meta-models and algebraic equations to specify a well-defined optimization problems and to solve them based on simulation techniques.
In the second section dealing with smart manufacturing and digital factory, T. Berger, D. Deneux, T. Bonte, E. Coquebert, and D. Trentesaux discuss the current approaches for the design and validation of flexible manufacturing systems. It is a difficult challenge as it requires benchmarking several shop floor control and supervision strategies. Authors consider that a huge work is required to implement a digital factory model embedding low-level control functions, and more effort is still necessary to integrate high-level functions controlling low-level functions. In a second time, they present shop floor emulation approach that can be used to model a components-based shop floor. K. Jung, K.C. Morris, K. Lyons, and S. Leong focus on smart manufacturing systems. They discuss the needs for agility to adapt the manufacturing system to new situations by using detailed, precise, and appropriate data for intelligent decision-making. Authors propose a method for identifying what aspects of a manufacturing system should be addressed to respond to changing strategic goals. The method uses standard modeling techniques in specifying a manufacturing system and the relationship between strategic goals and operational performance metrics. M. Ayadi, R. Affonso, and V. Cheutet consider digital factory as a solution to design, test, and validate the production processes in competitor manner with the product definition. They present an information system dedicated to the management of data and information of product/process simulations. Such an information system allows the integration of different point of view and the data exchange between different teams' members involved in the digital factory process. Finally, D.B. Kim and P. Denno propose a model-based method for refining process parameters in smart manufacturing. Their method integrates concepts derived from continuous improvement frameworks such as define-measure-analyze-improve-control and monitor-analyze-plan-execute-knowledge using modelbased engineering techniques. Compared with traditional methods, the method provides agile means to refine manufacturing parameters under dynamic manufacturing conditions.
During the course of editing this special issue, the Guest Editors have received much support from the Managing Editor of Concurrent Engineering: Research and Applications (CERA) journal and all invited paper reviewers. The Managing Editor Dr Biren Prasad has been very supportive and helpful. Valuable feedback from him made the selected papers more consistent, representative and convenient to the standard required, which is greatly appreciated. All reviewers' efficiently provided comments and feedback to the editors and authors for all received papers have made it easier and possible to produce this issue on time. The Guest Editors are grateful for their support and are convinced their works strongly increase the scientific added-value and quality of the special issue for academics, industrial researchers and more generally readers of CERA journal. 
